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S U W Y  

This  r e p o r t  is one of  a series i s s u e d  by GSFC's 
Sounding Rocket Ins t rument  a t  i o n  S e c t  ion .  P e r  ti nen t 
e n g i n e e r i n g  in fo rma t ion  is  conta ined  concern ing  the 
i n s t r u m e n t a t i o n ,  t e l e m e t r y ,  experiment  and f l i g h t  
r e s u l t s  of Aerobee payloads 4.122 CG and 4.123 CG. 

S c i e n t i f i c  o b j e c t i v e s  of t h e s e  payloads were t o  
co l l ec t  data o n , c e l e s t i a l  X-ray s o u r c e s ,  t h e  data  t o  
y i e l d  f l u x  l e v e l s  over-a r a x -  lL& .1 t o  15 Angstroms, 
locate s o u r c e s  of ce les t ia l  X-rays, and measure t h e  
a n g u l a r  s izes  of t h e  X-ray sources .  

I n t e n t i o n  of t h i s  r e p o r t  is t o  i l l u s t r a t e  t h e  
f u n c t i o n  and performance of i n s t r u m e n t a t i o n  and tele- 
meter equipment s u p p l i e d  by GSFC's Sounding Rocket 
I n s t r u m e n t a t i o n  S e c t i o n ,  no a n a l y s i s  of e i t h e r  
s c i e n t i f i c  data o r  v e h i c l e  performance is p resen ted .  
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INSTRUMENTATION AND FLIGHT REPORT ON 

AEROBEE 150 FLIGHTS 4.122 CG and 4.123 CG 

INTRQDUCTION 

This r e p o r t  d e s c r i b e s  t h e  f u n c t i o n  of NASA/GSFC's 
Sounding Rocket Ins t rumen ta t ion  S e c t i o n ,  i n  s u p p o r t  of 
Aerobee 150 f l i g h t s  4.122 CG and 4.123 CG. These f l i g h t s  
were launched on 29 August and 27 October 1964, r e s p e c t i v e l y ,  
from t h e  Aerobee launch f a c i l i t y  a t  White Sands Missile 
Range, N e w  Mexico (WSMR). 

Primary o b j e c t i v e s  of t h e  expe r imen ta l  s e c t i o n  of t h e  
payloads  were t o  c o l l e c t  d a t a  on celest ia l  X-ray s o u r c e s .  
These d a t a  w e r e  t o  y i e l d  (1)  f l u x  l e v e l s  ove r  a range  from 
0.1 t o  15 Angstroms, (2) l o c a t e  s o u r c e s  of celestial  X-rays, 
and (3) measure t h e  a n g u l a r  s izes  of t h e  X-ray s o u r c e s .  

RESPONSIBILITIES 

Fol lowing t h e  i n i t i a t i o n  of f l i g h t  r equ i r emen t s  t o  GSFC 
by American Sc ience  and Engineer ing ,  I n c .  ( A S E ) ,  a pre-shoot  
confe rence  w a s  h e l d  a t  GSFC's B e l t s v i l l e  b u i l d i n g .  One purpose 
of t h i s  conference  w a s  t o  e s t a b l i s h  t h e  r e s p o n s i b i l i t i e s  of 
t h e  Sounding Rocket Branch i n  suppor t  of t h e  ASE X-ray payloads .  
P e r s o n n e l  from t h e  Sounding -Rocket I n s t r u m e n t a t i o n  S e c t i o n ,  
which is p a r t  of GSFC's Sounding Rocket Branch, a t t e n d e d  t h i s  
c o n f e r e n c e .  The conference  was culminated w i t h  Sounding 
Rocket I n s t r u m e n t a t i o n  S e c t i o n  charged wi th  t h e  r e s p o n s i b i l i t y  
of d e s i g n i n g ,  f a b r i c a t i n g ,  bui lding-up,  and t e s t i n g  t w o  c o m -  
p l e t e  telemeter s y s t e m s  and suppor t  i n s t r u m e n t a t i o n .  I n  
a d d i t i o n  t o  t h i s  commitment, pe r sonne ;  &ere a l s o  t o  be 
s u p p l i e d  t o  suppor t  t h e  launchings  a t  WSMR. 

PERSONNEL 

American Sc ience  and Engineer ing ,  I n c .  was r e p r e s e n t e d  
by D r s .  H .  Gursky, D. Fr incklund,  and R .  Giacconi ,  who w e r e  
t h e  expe r imen te r s  on t h e  celestial  X-ray payloads .  Aid ing  
t h e  ASE expe r imen te r s  w e r e  W. D. For tney ,  I n s t r u m e n t a t i o n  
Eng inee r ,  and J. Vaughn and J. Brock, Payload Techn ic i ans ,  
a l l  from GSFC's Sounding Rocket I n s t r u m e n t a t i o n  S e c t i o n .  
The Range P r o j e c t  Engineer  a t  WSMR w a s  Cdr. Ha t t en .  
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PAYLOAD 

Figure  1 i l l u s t r a t e s  t h e  c o n f i g u r a t i o n  of F l i g h t s  
4.122 CG and 4.123 CG. Each payload  c o n s i s t e d  of a f i b e r g l a s s  
Aerobee ogive nose cone, modi f ied  t o  i n c o r p o r a t e  t h r e e  d o o r s .  
These doors ,  e j e c t e d  d u r i n g  f l i g h t ,  p rovided  t h e  expe r imen ta l  
i n s t r u m e n t s  w i t h  a view of s p a c e ,  from which t h e y  accomplished 
t h e i r  s c i e n t i f i c  mis s ion .  

Each payload c o n s i s t e d  of a n  87.8- inch f i b e r g l a s s  nose 
cone, a 6-inch i n s t r u m e n t a t i o n  e x t e n s i o n ,  and a 14.8- inch 
pa rachu te  r ecove ry  package.  (FOP a d e s c r i p t i o n  of t h e  
r ecove ry  package,  see Report  N o .  X-671-64-303, Aerobee 
Pa rachu te  Recovery Pack M o d i f i c a t i o n s . )  

I n s t r u m e n t a t i o n ,  mounted i n  t h e  s u s t a i n e r  ?s r e g u l a t o r  
and t a i l  can  s e c t i o n s ,  were connec ted  through shroud l i n e s ,  
which were mounted t o  t h e  s u s t a i n e r  and connected a t  each  
end (See F i g u r e  1 )  

EXPERIMENT 

The exper iment  c o n s i s t e d  of f o u r  independent  banks of 
g e i g e r  c o u n t e r s ,  a p h o t o e l e c t r i c  d e t e c t o r ,  two independent  
s c i n t i l l a t i o n  c o u n t e r s ,  and a s t a r  s e n s o r .  F i g u r e s  2 through 
4 i l l u s t r a t e  some of t h e  e x p e r i m e n t a t i o n  

Geiger  c o u n t e r s  w e r e  d i s p o s e d  a t  d i f f e r e n t  e l e v a t i o n  
a n g l e s  t o  p rov ide  a lmost  f u l l - s k y  coverage  and were s h i e l d e d  
by a common s c i n t i l l a t i o n  c o u n t e r  t o  e l i m i n a t e  cosmic r a y s .  

The p h o t o e l e c t r i c  d e t e c t o r  f lown i n  t h e s e  pay loads  is 
a p r o t o t y p e  of a n  i n s t r u m e n t  t o  be f l o w s l  o n  OSO-D a n d  c o n s i s t e d  
of a n  X-ray s e n s i t i v e  photocathode viewed h~; a n  e l e c t r o n  m u l t i -  
p l i e r .  Evacuat ion of t h e  d e t e c t o r  was ma in ta ined  by a s e l f -  
con ta ined  ge t t e r  i o n  pump, which o p e r a t e d  p r i o r  t o  f l i g h t .  

S c i n t i l l a t i o n  c o u n t e r s ,  one u s i n g  a t h i n  sodium i o d i d e  
c r y s t a l  and t h e  o t h e r  a t h i n  a n t h r a c e n e  c r y s t a l ,  were used t o  
measure t h e  X-ray f l u x  between 2 and  0 .1  Angstrom and t h e  low 
energy  e l e c t r o n  f l u x .  P u l s e s  were t r a n s m i t t e d  d i r e c t l y ,  w i t h  
t h e i r  ampl i tudes  p r e s e r v e d ,  v i a  t h e  telemeter sys t ems .  

S t a r  s e n s o r  o p t i c s  c o n s i s t e d  of a t h r e e - i n c h  F r e s n c I  
l e n s  t h a t  formed an image on t h e  c a t h o d e s  of a p h o t o m u l t i p l i e r .  
F i e l d  of v i e w  of t h i s  d e v i c e  w a s  1.5' x 1 0 " .  

2 



3 



Figure 2 - Nose Cone Experimentation 
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Figure 3 - Two Experimevts Aboard Flight 4.123 CG 
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INSTRUMENTATION 

Sounding Rocket Ins t rumen ta t ion  S e c t i o n ' s  Engineer ,  
W. D. Fo r tney ,  w a s  a s s igned  t h e  r e s p o n s i b i l i t y  of des ign ing  
an i n s t r u m e n t a t i o n  s y s t e m  t o  suppor t  t h e  ASE payload.  I n s t r u -  
menta t ion  s y s t e m s  c o n s i s t  of (1) telemeter s y s t e m ( s ) ,  as re- 
q u i r e d ,  t o  t r a n s m i t  experiment  and performance data ,  and (2) 
performance t r a n s d u c e r s  t o  measure Aerobee v e h i c l e  performance 
du r ing  f l i g h t  and o t h e r  suppor t  i n s t rumen ta t ion .  The instrumen- 
t a t i o n  s y s t e m  f o r  t h e s e  Aerobee payloads were housed i n  t h e  
i n s t r u m e n t a t i o n  e x t e n s i o n  (see  F igu re  5) , t h e  r e g u l a t o r  s e c t i o n ,  
and t h e  t a i l  can s e c t i o n .  Data ,  ga the red  from the  performance 
t r a n s d u c e r s ,  p rovide  housekeeping in fo rma t ion  on a c o n t i n u i n g  
f i l e  of Aerobee r o c k e t  performance, and i n c l u d e s  such  i n f o r -  
mat ion as a c c e l e r a t i o n ,  magnetic a s p e c t ,  and chamber p r e s s u r e .  
I n  a d d i t i o n  t o  t h e  des ign  of a complete i n s t r u m e n t a t i o n  s y s t e m ,  
t h e  Ins t rumen ta t ion  Engineer was a l s o  r e q u i r e d  t o  d e s i g n ,  fab-  
r i c a t e ,  and provide  a t  t h e  launch f a c i l i t y ,  a launch c o n t r o l  
ground console  and a pullaway umbi l i ca l  s y s t e m .  

T e l e m e t e r  Sys t e m s  

The i n s t r u m e n t a t i o n  s y s t e m  designed ( see  F igure  6) w a s  
composed of two FM telemeter s y s t e m s  f o r  each payload. One 
telemeter sys tem,  des igna ted  as telemeter no. 1, c o n s i s t e d  of 
e i g h t  s u b c a r r i e r ,  vo l t age -con t ro l l ed  o s c i l l a t o r s  (VCO's) ; a 
mixer a m p l i f i e r ;  a v o l t a g e  r e g u l a t o r ;  and an FM t r a n s m i t t e r  
which w a s  modulated on a c a r r i e r  f requency of 234.0 m c / s .  The 
second telemeter s y s t e m ,  des igna ted  as telemeter no. 2 ,  c o n s i s t e d  
of seven  V C O ' s ,  a mixer a m p l i f i e r ,  a vo l t age  r e g u l a t o r ,  and an 
FM t r a n s m i t t e r  modulating on a carr ier  frequency of 248.6 m c / s .  
F i g u r e s  7 and 8 f u n c t i o n a l l y  i l l u s t r a t e  telemeter s y s t e m s  1 
and 2 r e s p e c t i v e l y .  

Experiment and housekeeping data  were hard-wired t o  an i n -  
f l i g h t  c a l i b r a t o r ,  t h e  o u t p u t  of which modulated t h e  VCO's  of 
b o t h  telemeter systems. Table 1 prov ides  a list of VCO alloca- 
t i o n s  f o r  bo th  telemeter s y s t e m s  used on each  payload.  Ca l ib ra -  
t o r  o u t p u t s  were a p p l i e d  t o  the V C O ' s ,  which were t h e n  modulated. 
Modulated o u t p u t s  of each  VCO were s imul t aneous ly  a p p l i e d  t o  t h e  
mixer  a m p l i f i e r  f o r  t h a t  telemeter sys tem,  r e s u l t i n g  i n  a 
composite o u t p u t  t o  modulate t h e  FM t r a n s m i t t e r .  

Each telemeter s y s t e m  u t i l i z e d  t h r e e  wide-band, 
s t a n d a r d  I R I G  V C O ' s ,  which were des igna ted  as bands E ,  C ,  
and A .  These VCO's  provided g r e a t e r  f requency response  for 
t h e  expe r imen ta l  f u n c t i o n  of the  a s p e c t  s e n s o r ,  s c i n t i l l a t o r ,  
and one g e i g e r  coun te r .  Wide-band, s t a n d a r d  I R I G  VCO's  are 
modulated on cen te r  f r equenc ie s  of 70 k c s ,  40 k c s ,  and 22 kcs  
r e s p e c t i v e l y ,  w i th  a frequency d e v i a t i o n  of k15% each.  These 
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ACCELEROMETER 
MOUNTED ATOP 
BATTERY PACK 

G. REDUCTION 
TIMERS (SEE FIGURE 10) 

Figure 5 - Flight 4.122 CG Instrumentation Extension 
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Tab le  1. 

I R I G  
BAND 

E 

C 
A 

13 

12  
11 

10 

9 

T e l e m e t r y  Systems 1 and 2 Frequency and I R I G  Band 

A 1 l o c a t  i o n s  

FREQ 
RESP 

2100 kcs 
1200 kcs 
660 kcs  
220 kcs  

160 kcs  
110 k c s  

80 kcs  

60 kcs  

FREQ 

70 k c s  

40 k c s  

22 k c s  
1 4 . 5  k c s  

10 .5  kcs  
7 . 3 5  kcs 

5 .4  k c s  

3 . 9  k c s  

TM 1 ALLOCATION 

Aspect  Sensor  #1 
S c i n t i l l a t o r  #1 

Geige r  Counter #1 
Commutator #1 
Geiger  Counter #3 
Photo  Elec t r ic  

Detect or  

Chamber P r e s s u r e  

(Pc) gage 
Magnetometer #1 

Dev ia t ion  of I R I G  Bands A ,  C ,  and  E were kl: 
I R I G  Bands 9 through 13 were +7.5%. 

TM 2 ALLOCATIONS 

Geiger  Counter  #2 
Anthracene S c i n t  i l l a t o i  
Aspect  Sensor  #2 
Commutator #2 
Geiger  Counter  #4 

Magnetometer #2 

( n o t  f lown) 

Acce lerometer  
). Deiva t ion  of 
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VCO's  d i f f e r e d  from t h e  s t anda rd  I R I G  narrow-band o s c i l l a t o r s  
used on I R I G  bands 9 through 13. Narrow-band VCO's  are used 
when t h e  modulat ing d a t a  does not  r e q u i r e  t h e  g r e a t e r  f requency 
response  of t he  wide-band VCO's. Dev ia t ion  of cen te r  f requency 
of each narrow-band VCO is +7.5%. 
telemeter s y s t e m  were t i e d  t o g e t h e r  and a p p l i e d  as a s i n g l e  
i n p u t  t o  t h e  mixer a m p l i f i e r  which adds a l l  t h e  VCO f r e q u e n c i e s .  
The s i n g l e  o u t p u t  of t h e  mixer a m p l i f i e r  i s  t h e n  used t o  modulate 
t h e  FM t r a n s m i t t e r ,  which has an o v e r a l l  center frequency 
d e v i a t i o n  of k125 k c / s .  

A l l  VCO o u t p u t s  i n  each 

Each t e l e m e t r y  system a l s o  c o n s i s t e d  of one +6-vol t  
r e g u l a t o r .  This  dev ice  received +30 vdc from t h e  + 3 0 V  buss and 
r e g u l a t e d  t h a t  v o l t a g e  t o  t h e  +6V r e q u i r e d  t o  o p e r a t e  t h e  VCO's  
and mixer a m p l i f i e r .  The r e g u l a t e d  +6V o u t p u t  w a s  a p p l i e d  t o  
each  VCO. 

Both payloads c a r r i e d  an  i n - f l i g h t  C a l i b r a t o r ,  which pro- 
v ided  p e r i o d i c  system v e r i f i c a t i o n  of data r e f e r e n c e  p o i n t s .  I n  
o p e r a t i o n ,  see F igure  9 ,  each data channel  w a s  s e q u e n t i a l l y  
swi tched  from d a t a  t o  a p r e c i s i o n  staircase v o l t a g e  g e n e r a t o r ,  
c a l i b r a t i n g  each  VCO i n p u t  over t h e  range from 0 t o  +5 vdc i n  1- 
v o l t  increments .  I n - f l i g h t  accuracy of t he  c a l i b r a t o r  w a s  w i t h i n  
0 . 1  p e r c e n t .  When c a l i b r a t i o n  of one channel  w a s  completed,  
t h a t  channel  w a s  swi tched  back t o  data ,  and t h e  nex t  channel  w a s  
c a l i b r a t e d  (approximately 2 seconds were r e q u i r e d  t o  cal ibrate  
a l l  c h a n n e l s ) .  The c a l i b r a t o r  t hen  r e p e a t e d  t h e  sequence 
approximately 30 seconds later.  

The exper imenter  provided a 45-segment commutator f o r  each 
telemeter s y s t e m  on bo th  payloads.  Commutators w e r e  used t o  
p rov ide  t ime-shared experiment i n fo rma t ion  t o  t h e  t e l z n e t e r  
s y s t e m ,  where are t r a n s m i t t e d  to  r z c c r d i n g  ground s t a t i o n .  
Table  2 provides  a l i s t i n g  of comicitator segment a l l o c a t i o n s .  

Radio-frequency o u t p u t s  of both L e l e m e t e r  t r a n s m i t t e r s  were 
c a r r i e d  through c o a x i a l  c a b l e s ,  down t h e  s u s t a i n e r  shroud l i n e s ,  
t o  t h e  fin-mounted notch  an tennas ,  l o c a t e d  i n  f i n s  I and 111. 

Pavload Ins t rumen ta t ion  

Design of t h e  o v e r a l l  i n s t rumen ta t ion  s y s t e m ,  as a l r e a d y  
mentioned n e c e s s i t a t e d  t h e  u s e  of performance t r ansduce r s  i n  
t h e  Aerobee r o c k e t ,  t o  provide t h e  r e q u i r e d  housekeepin5 ~ n f o r m a -  
t i o n .  To f u l f i l l  t h e s e  requi rements ,  a t h r u s t  chamber press_rJc 
t r a n s d u c e r  and a p r e s s u r e  swi tch  were i n s t a l l e d  i n  the  s u s t a i n e l .  
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I Table 2.  Commutator Segment Al loca t ions  (Sheet 1 of 2) 

I 

. 

~EGMENT- 

- 9  

10 

11 

12 

13 

14 

15 

16 

17  

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

COMMUTATOR NO. 1 

Synchronizat ion Pulse  

Spare 

Geiger Counter 1, LCRM 1 

Geiger Counter 1, LCRM 2 

Geiger Counter 1, HV Mon 

Geiger Counter 1, B+ Mon 

Geiger Counter 2 ,  LCRlM 1 

Geiger Counter 2, LCRM 2 

Geiger Counter 2 ,  HV Mon 

Geiger Counter 2 ,  B+ Mon 

Geiger Counter 3, LCRM 1 

Geiger Counter 3. LCRM 2 

Geiger Counter 3, HV Mon 

Geiger Counter 3, B+ Aon 

Geiger Counter 4, LCRM 1 

Geiger Counter 4,  LCRM 2 

Geiger Counter 4, HV Mon 

Geiger Counter 4,  B+ Mon 

Geiger Counter PM Tube 
HV Mon N o .  1 

Geiger Counter PM Tube 
HV Mon No. 2 

COMMUTATOR NO. 2 

Synchronizat ion Pu l se  

Spare 

S t a r  Sensor  1, B+ Mon 

S t a r  Sensor 2 ,  B+ Mon 

S t a r  Sensor 1, HV Mon 

S t a r  Sensor 2 ,  HV Mon 

Photo Detec tor  LCRM 1 

Photo Detec tor  LCRM 2 

+6.75V Monitor No. 1 

Photo Detec tor  B+ Mon 

Photo Detector  3.5 KV Mon 

Photo Detec tor  1 KV Mon 

Spare 

Photo Detec tor  Door Mon 

Photo Detector  F i l t e r  1 
P o s i t  ion .  

Photo Detec tor  F i l t e r  2 
P o s i t  i on .  

Spare 

Sodium S c i n t i l l a t o r ,  HV 
Mon 

Sodium S c i n t i l l a t o r ,  LCRM 

Sodium S c i n t i l l a t o r ,  B+ 
Mon 



Table  2 .  

;EGMENT 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41  

42 

43 

44 

45 

Commutator Segment A l l o c a t i o n s  (Shee t  2 of 2 )  

COMMUTATOR NO. I 

Spare  

Spare  

Geiger  Counter  F i l t e r  1, 
P o s i t i o n  1 

Geiger  Counter  F i l t e r  1, 
P o s i t i o n  2 

Geiger  Counter  F i l t e r  2 ,  
P o s i t i o n  1 

Geiger  Counter  F i l t e r  2 ,  
P o s i t i o n  2 

Spare  

Spare 

Spare 

Spare 

Spare 

Spare 

+12V Monitor N o .  1 

+12V Monitor N o .  2 

+ 5 V  C a l i b r a t i o n  

c2  5V C a l i b r a t i o n  

OV C a l i b r a t i o n  

COMMUTATOR NO. 2 

Anthracene S c i n t i l l a t o r ,  
LCRM 

Anthracene S c i n t i l l a t o r ,  
B+ Mon 

Anthracene S c i n t i l l a t o r ,  
HV Mon 

Vacuum Ion  Cur ren t  
Monitor 

Vacuum I o n  HV Monitor 

Vacuum Ion  B+ Mon 

+6V F i l t e r  B a t t e r y  
Monitor 

+12V B a t t e r y  Monitor 

+6.75V Monitor No, 2 

T i m e r  N o ,  1 Opera t e  

T i m e r  N o .  2 Opera t e  

Dc.11 '  Yo,  2 Eject 

Door N o .  1 E j e c t ,  

Door N o ,  3 E j e c t .  

+5V C a l i b r a t i o n  

+2.5V C a l i b r a t i o n  

OV C a l i b r a t i o n  
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s y s t e m .  A t h r u s t  acce le rometer  and l o n g i t u d i n a l  and t r a n s v e r s e  
magnetometers i n  t h e  r ecove rab le  p o r t i o n  of t h e  payload w e r e  
also provided.  

The chamber p r e s s u r e  t r ansduce r  ( a l s o  known as a Pc gage) 
is  a r e s i s t a n c e  dev ice  manufactured by Giann in i  Corp. ,  and w a s  
mounted i n  t h e  s u s t a i n e r ' s  t a i l  can s e c t i o n .  Purpose of t h i s  
i n s t rumen t  w a s  t o  measure t h e  chamber p r e s s u r e  i n  t h e  t a i l  can  
d u r i n g  s u s t a i n e r  i g n i t i o n  and burning (see Appendix A f o r  t h e  
Pc gage response  cu rve ) .  

A helium p r e s s u r e  swi t ch  (P w a s  mounted i n  t h e  s u s t a i n e r ' s  
r e g u l a t o r  s e c t i o n ,  and w a s  conne%ed between the  va lve  p o s i t i o n  
monitor  s w i t c h  i n  t h e  t a i l  can  s e c t i o n  and t h e  pullaway 
u m b i l i c a l ,  v i a  shroud l i n e  1. 
monitor  t h e  helium p r e s s u r e  p r i o r  t o  launch.  

Purpose of t h e  Phe s w i t c h  is t o  

Each of t he  ASE payloads c a r r i e d  a G i a n n i n i ,  l i n e a r ,  
r e s i s t a n c e  gage acce lerometer  which w a s  mounted i n  t h e  i n s t r u -  
men ta t ion  e x t e n s i o n  of bo th  payloads.  This  device  provided 
a c c e l e r a t i o n  in fo rma t ion  on both  f l i g h t s  f o r  housekeeping 
purposes  ( see  Appendix A f o r  a c c e l e r a t i o n  response  c u r v e ) .  A 
p r e s s u r i z e d ,  fluid-damped i n s t r u m e n t ,  t h e  Giannin i  acce lerometer  
measured l i n e a r  a c c e l e r a t i o n  i n  a p l a n e  p e r p e n d i c u l a r  t o  t h e  
mounting s u r f a c e  and a long  t h e  major a x i s  of t h e  r o c k e t .  Output 
data is ob ta ined  as a r e s i s t a n c e  and/or v o l t a g e  r a t io  by u t i l i z -  
i n g  a spr ing-suppor ted  m a s s  t o  a c t u a t e  t h e  wiper a r m  of a 
p r e c i s i o n  po ten t iome te r  i n  d i r e c t  p r o p o r t i o n  t o  t h e  a c c e l e r a t i n g  
f o r c e  . 

Long i tud ina l  and t r a n s v e r s e  magnetometers,  p rov id ing  magnetic 
a s p e c t  d a t a ,  were s u p p l i e d  by t h e  ASE expe r imen te r s ,  and housed 
i n  t h e  experiment  s e c t i o n  of t h e  payload. Data d e r i v e d  from 
t h e s e  t r a n s d u c e r s  were supp l i ed  t o  the  te13?l!eter s y s t e m s  v i a  t h e  
c o n n e c t o r  between t h e  experiment, arld i ~ ~ s t i - m e n t a t i o n  e x t e n s i o n s .  

A l s o  a p a r t  of t h e  i n s t r u m e n t a t i o n  s y s t e m  des ign  w a s  a 
c u t o f f / s e v e r a n c e  d i s t r i b u t i o n  box, located i n  the  s u s t a i n e r ' s  
t a i l  c a n  s e c t i o n .  Contained i n  t h e  d i s t r i b u t i o n  box w e r e  
t h r e e  20K f e e t :  a l t i t u d e  swi tches  and a s s o c i a t e d  c i r c u i t r y .  The 
a l t i t u d e  s w i t c h e s ,  when c l o s e d  and i n  con junc t ion  w i t h  a s s o c i a t e d  
c i r c u i t r y ,  provided seve rance  vo l t age  t o  t h e  seve rance  d e t o n a t o r  
b lock .  F u e l  and o x i d i z e r  s q u i b s ,  and t h e i r  a s s o c i a t e d  c i r c u i t r y ,  
w e r e  armed f o r  p r o p e l l a n t  c u t o f f  when t h e  t a i l  s w i t c h  c l o s e d ,  
i n d i c a t i n g  t h a t  t h e  b o o s t e r  had s e p a r a t e d  from t h e  Aerobee 
s u s t a i n e r .  P r o p e l l a n t  c u t o f f  could then  be commanded by t h e  
Range S a f e t y  O f f i c e r  t on ing  the  command t r a n s m i t t e r  on channels  
1 and 5. 
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A n c i l i a r y  ground equipment was a l s o  a des ign  and f a b r i -  
c a t i o n  r e s p o n s i b i l i t y  i n  s u p p o r t  of t h e  c e l e s t i a l  X-ray payloads .  
This  equipment c o n s i s t e d  of a launch c o n t r o l  ground console  and 
pullaway u m b i l i c a l  s y s t e m s .  The pullaway u m b i l i c a l  w a s  l o c a t e d  
i n  t h e  blockhouse and w a s  used t o  check o u t  bo th  payload and 
rocke t .  One u m b i l i c a l  c a b l e  w a s  i n s t a l l e d  from t h e  launch 
c o n t r o l  ground conso le  t o  t h e  blockhouse w a l l  u m b i l i c a l  box. A 
permanent ha rness  connected t h e  blockhouse t o  t h e  Aerobee launch 
tower. The second u m b i l i c a l  c a b l e  w a s  connected from t h e  Aerobee 
launch tower t o  t h e  p a y l o a d ' s  u m b i l i c a l  connec tor  i n  the  i n s t r u -  
men ta t ion  and t e l e m e t r y  e x t e n s i o n .  

I n  a s e p a r a t e  experiment  on ' tg' '  r e d u c t i o n  timers, two Raymond 
t i m e r  u n i t s  were flown on t h e  Aerobee 4.122 CG payload on ly  ( see  
F i g u r e s  5 and 6 ) ,  one modif ied and one unmodified ( see  F igu re  10) 

forthcoming r e p o r t  on i n s t r u m e n t a t i o n  d e s i g n  t echn iques  of t h e  
Sounding Rocket Ins t rumen ta t ion  S e c t i o n .  

I Background and r e s u l t s  of t h i s  experiment  are con ta ined  i n  a 1 

Purpose of t h i s  i n s t r u m e n t a t i o n  was t o  e v a l u a t e  a modif ica-  
t i o n  t o  one ' tg t t  r e d u c t i o n  t i m e r .  The second t i m e r ,  unmodif ied,  
w a s  used as a r e f e r e n c e .  Outputs  from t h e  ' tgt'  r e d u c t i o n  t imers 
were connected t o  t h e  e x p e r i m e n t e r ' s  no. 2 commutator on segments 
38 and 39,  from which d a t a  ob ta ined  w a s  t e l eme te red  t o  r e c o r d i n g  
ground s t a t i o n s .  

Payload p y r o t e c h n i c s ,  designed i n t o  t h e  i n s t r u m e n t a t i o n  
s y s t e m  by t h e  I n s t r u m e n t a t i o n  Eng inee r ,  i nc luded  f i r s t  and second 
seve rance .  F i r s t  severance  w a s  t h e  s e p a r a t i o n  of t h e  payload 
from t h e  Aerobee s u s t a i n e r  and w a s  accomplished by pr imer  co rd  
i n s t a l l e d  i n  the  v i c i n i t y  of t h e  pa rachu te  e x t e n s  i o n ' s  rear bulk- 
head. Second severance  w a s  r e s p o n s i b l e  f o r  dep loy ing  t h e  para-  
c h u t e  and was accomplished by f i r i n g  s q u i b s  o n  t h e  pa rachu te  
recovery package. 

TIMER SEQUENCE - - ~ - -  

Experiment e v e n t - t i m e  sequence f u n c t i o n s  were cont ro i :ed  by 
a n  exper imenter -suppl ied  tinler. T i m e r  s e t t i n g q  were preL2 r r( 

prov ide  t h r e e  f u n c t i o n s :  (1) ogive  door ejected a t  T +Xb s k c : ' r i c i ~ ~  
(2) experiment, i n s t r u m e n t a t i o n  door e j e c t e d  a t  T 4-99 s e c o n d = ,  a 
(3) f i l t e r  s q u i b s  f i r e d  a t  T -1-170 seconds .  

Severance c i r c u i t  d e s i g n  w a s  a requi rement  i n  suppc r+  of t h e  
c e l e s t i a l  X-ray payloads a n d  w a s  accomplished u s i n g  severqnct 
event - t ime sequencing.  U s i n g  a Raymond "gtt t i m e r ,  f i r s t  b r  vera ,  
was pr.ograrnarled t o  occur at- T 4-414 seconds  (approximate ly  250,000 
f e e t ) ,  a t  which time the payload would be s e v e r e d  from t h e  s u s t a i n e r  
( see  F igure  11) S h o r t l y  t h e r e a f t e r ,  as t h e  payload descended  p a s t  
20K f e e t  p re s su re  s e n s i t i v e  r t l t i$ude  s w i t c h e s  c l o s e d ,  blowing t h e  
second severance  s q u i b s  deploying  t h e  pa rachu te  fQr- t h e  r e c v e r y  
o p e r a t i o n .  A s p e c i a l  d e l a y  time1 w a s  u s e d  t o  e n s u r e  seve rance  
lockout  p r i o r  t o  T +65 seconds .  
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PYROTECHNICS 

The exper iment  c o n t a i n e d  seven  p a i r s  of s q u i b s  (see F igure  
12) which: when a c t u a t e d ,  r e l e a s e d  t h e  door s  on t h e  n o s e  cone 
f o r  g e i g e r  c o u n t e r  and p h o t o e l e c t r i c  d e t e c t o r  components ' per-  
formance. Timing of t h e s e  e v e n t s  were c o n t r o l l e d  by primary 
and back-up "g" tircers con ta ined  i n  t h e  e x p e r i m e n t ' s  instrumen- 
t a t i o n .  A s  shown i n  F igu re  12, these timers were c o n t r o l l e d  
by t h e  i n t e r n a l - e x t e r n a l  power t r a n s f e r  s t e p p e r  swi t ch .  

I n  a d d i t i o n  to  the  severance  c i r c u i t s  d i s c u s s e d  under 
TIMER SEQUENCE, Sounding Rocket I n s t r u m e n t a t i o n  S e c t i o n  w a s  
r e s p o n s i b l e  f o r  p rov id ing  s u s t a i n e r  f u e l  and 
py ro techn ic  c i r c u i t r y  f o r  both pay loads .  As 
11, command rece iver  channels  1 and 5 c l o s c d  
t o  p rov ide  v o l t a g e  t o  f i r e  t h e  c u t o f f  s q u i b s  

INTEGRATION 

o x i d i z e r  c u t o f f  
shown i n  F igu re  
upon ground command, 

I n t e g r a t i o n  of the  payloads f o r  F l i g h t s  4.122 CG and 4.123 
CG were he ld  a t  GSFC's B e l t s v i l l e  B u i l d i n g  on 29 and 30 June 
1964. During an  i n t e g r a t i o n ,  i t  is in t ended  t h a t  any e x i s t i n g  
i n c o m p a t i b i l i t i e s  be d iscovered  and remedied p r i o r  t o  s h i p p i n g  
t h e  payload t o  t h e  launch  s i t e .  During t h e  i n t e g r a t i o n ,  t h e  
component p a r t s  of a payload (exper iment ,  i n s t r u m e n t a t i o n ,  nose 
c o n e ,  and py ro techn ics )  are both mechanica l ly  and e l e c t r i c a l l y  
mated ( i n t e g r a t e d )  and checked o u t  under s imula t ed  f l i g h t  condi-  
t i o n s .  I t  is  a l so  a t  t h i s  t i m e  t h a t  t h e  telemeter s y s t e m s  are 
checked o u t  by t h e  ground s t a t i o n  a t  t h e  i n t e g r a t i n g  f a c i l i t y  
( S t a t i o n  G is l o c a t e d  i n  t h e  B e l t s v i l l e  b u i l d i n g  and has  both 
FM/FM and PPM c a p a b i l i t i e s )  ~ t o  ensu re  t h a t  t e l e m e t r y  t r a n s -  
m i t t e r s ,  VCO's, t r a n s d u c e r s ,  and expe r imen ta l  equipment a r e  
f u n c t i o n i n g  p rope r ly .  

No major problems w e r e  encountered  d u r i n g  t h e  i n t e g r a $ i o n  
of  e i t h e r  payload.  All telemeter channe l s  r ece ived  correct  
da t a ;  experiment  door  s q u i b s  a c t u a t e d  as programmed; seve rance  
c u t o f f  c i r c u i t s  checked o u t ;  and seve rance  lockou t  s y s t e m s  
o p e r a t e d  as expec ted .  The only  problem encountered  w a s  t h a t  
t h e  connec tor  between t h e  telemeter system and t h e  experiment  
w a s  damaged d u r i n g  the.  mating o p e r a t i o n ,  r e s u l t i n g  i n  a broken 
w i r e  and t h e  loss of I R I G  band E on t h e  Aerobee 4.123 CG pay- 
l o a d .  Th i s  x a l f u n c t i o n  was i m m e d i a t e l y  remedied. 

O r i g i n a l  p l a n s  c a l l e d  f o r  exper imenta l  payload v i b r -  t , i c i i i  
checks  t o  be made on 24 and 25 June. T h i s  s chedu le  could  n o t  
be m e t ,  t h e r e f o r e ,  a new d a t e  w a s  e s t a b l i s h e d  u s i n g  a f a c i l i t y  
n e a r  t h e  expe r imen te r s '  l a b o r a t o r y .  
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O r i g i n a l  p l a n s  c a l l e d  f o r  expe r imen ta l  checks t o  be 
This  schedule  could  no t  be m e t ,  made on 24 and 25  June. 

t h e r e f o r e ,  a new d a t e  w a s  e s t a b l i s h e d  u s i n g  a f a c i l i t y  nea r  
t h e  exper imenters  ' l a b o r a t o r y .  

S ince  a p o s t  v i b r a t i o n  t e l eme t ry / func t ion  check could  
n o t  be made c o n v e n i e n t l y ,  t h e  experimenter w a s  r eques t ed  t o  
make a v a i l a b l e  any in fo rma t ion  concern ing  any and a l l  m a l -  
f u n c t i o n s  t h a t  occur red  du r ing  v i b r a t i o n  t e s t i n g .  V i b r a t i o n  
checks took p l a c e  a t  Raytheon Corpora t ion  on 9 and 10 J u l y  
1964 wi th  no mal func t ions  r epor t ed .  

PRE-LAUNCH OPERATIONS 

A s  a r e s u l t  af t h e  wide d i f f e r e n c e  i n  launch d a t e s  
for t h e  ASE payloads ,  pre-launch o p e r a t i o n s  are subdiv ided  
i n t o  t w o  p a r t s ,  one f o r  P l i g h t  4.122 CG and t h e  o t h e r  f o r  
F l i g h t  4 .123  CG. 

FLIGHT 4.122 CG 

Personnel  a r r i v e d  and r e p o r t e d  on board WSMR on 23 J u l y  
1964. N e w  Mexico S t a t e  U n i v e r s i t y  (NMSU) pe r sonne l  assisted 
i n  r o c k e t  w i r i n g  of t h e  Pc gage, t a i l  d i s t r i b u t i o n  box, and 
associated t e l e m e t r y  a i r b o r n e  an tennas ,  i n  t h e  s u s t a i n e r ' s  
t a i l  can  sec t ion .  

A t  t h i s  t i m e ,  t h e  parachute  d e t o n a t o r  box w a s  i n s p e c t e d  
and t h e  n i c k e l  cadmium b a t t e r i e s  were found t o  be l e a k i n g  
e lec t ro ly te .  A r e q u e s t  was i n i t i a t e d  t o  GSFC B e l t s v i l l e  f o r  
three s p a r e  bat ter ies .  

T e l e m e t r y  requirementF for t h i s  payload were f o r  t w o  
FM/FM antennas  and a command r e c e i v e r  aii tenna, a l l  f i n  mounted. 
S i n c e  most Aerobee 150's have only  f i n s  t w o  and three modif ied 
f o r  notch an tennas ,  i t  w a s  necessary t o  s u b s t i t u t e  F l i g h t  4.122 
C G ' s  f i n  I f o r  ano the r  Aerobee f i n  wi th  an tenna  c a p a b i l i t y .  
I n  a d d i t i o n ,  i t  was necessary  t o  modify t h e  s u s t a i n e r ' s  forward 
s k i r t .  To accomplish t h i s  requi rement ,  a h o l e  w a s  d r i l l e d  i n  
t h e  v i c i n i t y  of t h e  19-pin t a i l  w i r i n g  connec tor  i n  t h e  forward 
s k i r t .  A rubber  grommet w a s  i n s e r t e d  i n  t h e  ho le  and t h e  r f  
c a b l e  connected from t h e  t e l e m e t e r  an tenna  on f i n  I ,  through 
t h e  l e n g t h  of shroud 1, i n s e r t e d  t h r o u g h ' a e  grommet i n t o  t h e  
forward s k i r t ,  and connected t o  t h e  BNC-type c o a x i a l  f i t t i n g  
on t h e  parachute  recovery  ex tens ion  bulkhead. 
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Between 24 and 27 J u l y ,  payload and s u s t a i n e r  bu i ld-up  
and checkout c o n t i n u e d .  Nickel-cadmium b a t t e r i e s  were t a k e n  
from a p rev ious  WSMR-launched v e h i c l e  and checked f o r  p o s s i b l e  
emergency use on t h i s  payload The hel ium p r e s s u r e  s w i t c h  a n d  
"g" t i m e r  were mounted i n  t h e  forward  s k i r t  Two "g" r e d u c t i o n  
timers, one of which was modi f ied  ( s e e  F igu re  12 and t h e  r e p o r t  
on t h e  m o d i f i c a t i o n  of t h e  "g" r e d u c t i o n  t imer i n  t h e  f o r t h -  
coming r e p o r t  on i n s t r u m e n t a t i o n  d e s i g n  t e c h n i q u e s )  were 
i n s t a l l e d  i n  t h e  i n s t r u m e n t a t i o n  e x t e n s i o n ,  

The R-420A command r e c e i v e r  w a s  r e c e i v e d  from Missile 
F l i g h t  S a f e t y  a n d  w a s  i n s t a l l e d  i n  t h e  forward  s k i r t  bu lkhead .  
Space General  Corpora t ion  p e r s o n n e l  r e c e i v e d  the p a r a c h u t e  
r ecove ry  e x t e n s i o n  from Sounding Rocket I n s t r u m e n t a t i o n  S e c t i o n  
f o r  packing  and i n s t a l l a t i o n  of t h e  prima cord  and shape  c h a r g e s .  
T h i s  o p e r a t i o n  w a s  a s s i s t e d  by Sounding Rocket I n s t r u m e n t a t i o n  
S e c t i o n  pe r sonne l .  

H o r i z o n t a l ,  v e r t i c a l ,  and launch  s c h e d u l e s  were dec ided  
upon and t h e  countdown p rocedures  confirmed (see Appendix B 
f o r  countdown p rocedures  used i n  t h e  i n t e g r a t i o n ,  h o r i z o n t a l  
and v e r t i c a l  tests,  and  t h e  a c t u a l  l a u n c h ) .  

The expe r imen te r  r e q u e s t e d  t h a t  d a t a  from t h e  two 
telemeter s y s t e m s  be recorded  on one pho tograph ic  paper  
r e c o r d .  This  r e q u e s t  w a s  made t o  t h e  Range and approva l  
w a s  g r a n t e d .  

P r e - h o r i z o n t a l  checks were conducted w i t h  good r e s u l t s .  
Some n o i s e  was ev idenced  on t h e  C and E I R I G  bands .  Noise w a s  
determined t o  be a ground s t a t i o n  e r r o r  i n  t h a t  p r o p e r  ou tpu t  
f requency  f i l t e r s  were not a v a i l a b l e ,  

On 28 J u l y ,  t h e  h o r i z o n t a l  c h e c k  was performed from 1000 
t o  1100 w i t h  a l l  u n i t s  r e p o r t i n g  o p e r a b l e  o n  t i m e .  Three t e l e m e t r y  
ground s t a t i o n s  were cove r ing  t h e  h o r i z o n t a l  check. GSFC's 
mobile  ground s t a t i o n  D ,  mon i to r ing  234 .0  m c / s  and 248.6 m c / s ;  
WSMR'S mobile ground s t a t i o n  5 - 5 .  a l s o  m o n i t o r i n g  234 .0  m c ' s  
and 248.6 m c / s ;  and NMSU's p o r t a b l e  ground s t a t i o n ,  mon i to r ing  
on 234.0 m c / s  o n l y .  

R e s u l t s  of t h e  h o r i z o n t a l  check were s a t i s f a c t o r y .  
S i g n a l s  were r e c e i v e d  p r o p e r l y  w i t h  no e v i d e n c e  of n o i s e  
(which w a s  e v i d e n t  on t h e  p r e c e d i n g  d a y ) ,  One exper iment  dol 
f a i l e d  t o  blow off, I n v e s t i g a t i o n  proved i t  t o  be caused  b y  
a non-connected p lug  i n  t h e  e x p e r i m e n t e r ' s  s e c t i o n .  
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Upon complet ion of t h e  h o r i z o n t a l  t e s t ,  t h e  t e l e m e t r y  
ON/OFF r e l a y  f a i l e d  t o  respond t o  t h e  OFF command. Replacement 
of t h e  re lay c o r r e c t e d  t h e  mal func t ion .  

Range S a f e t y  ob ta ined  s a t i s f a c t o r y  r e s u l t s  du r ing  t h e  
h o r i z o n t a l  tests. Cutoff func t ioned  when toned  and t h e  
seve rance  c i r c u i t  w a s  locked out f o r  t h e  r e q u i r e d  65 seconds .  
The seve rance  back-up "g" t i m e r  a c t u a t e d  a t  420 seconds .  
Following t h e  h o r i z o n t a l  t e s t ,  t h e  payload w a s  weighed and 
s p i n  ba lanced .  Add i t iona l  weight ing  of t h e  payload r e q u i r e d  
t h a t  t h e  "g" t i m e r  be reset from 420 seconds t o  398 seconds .  

Pa rachu te  a c t u a t o r  b a t t e r i e s  were charged and t h e  
s y s t e m  p laced  i n  a P r e s s u r e  B e l l  Jar. One ampere f u s e s  
s imula t ed  s q u i b s .  The system f i r e d  a t  17 ,000  f e e t .  Ba t te r ies  
were t h e n  recharged .  

F l i g h t  4.122 CG w a s  i n s t a l l e d  i n  t h e  tower on 29 Ju ly  
( s e e  F i g u r e s  13 through 1 5 ) .  Pullaway l e a d s  on c a b l e s  P1, 
P2, and mywere checked. P1 was t o  be used by NMSU, P2 by 
Sounding Rocket Ins t rumen ta t ion  S e c t i o n ,  and P3 by t h e  ASE 
expe r imen te r s .  Pullaway checks  r e v e a l e d  t h a t  w i r e s  11 and 
12 i n  P1  were r e v e r s e d .  T h i s  problem w a s  c o r r e c t e d .  

The blockhouse console  w a s  i n s t a l l e d  and power w a s  
s u p p l i e d  t o  t h e  tower through connec t ing  c a b l e s .  E x t e r n a l  
power t o  t h e  tower w a s  se t  a t  30.0 vdc. A severance  "g" 
t i m e r  check w a s  t aken  and i t  was noted t h a t  t h e  u n i t  t imed o u t  
a t  T + 398.0  seconds .  

On 30 J u l y ,  Range Safe ty  c l e a r e d  severance /cu tof f  c i r c u i t r y .  
Severance w a s  planned f o r  T + 400 seconds v i a  t h e  "g" t i m e r ;  
s eve rance  s i g n a l s  were locked out  u n t i l  T + 65 seconds,  v i a  
t h e  de l ay  t i m e r .  

The v e r t i c a l  check commenced a t  1025 and w a s  completed 
s u c c e s s f u l l y  a f t e r  a minor t i m e  d e l a y  due t o  d i f f i c u l t i e s  i n  
removing t a i l  c a n  door s .  Telemetry s i g n a l s  w e r e  recorded by 
GSFC and WSMR mobile  ground s t a t i o n s  and t h e  NMSU p o r t a b l e  
ground s t a t i o n ,  as b e f o r e .  

I n t e r n a l  b a t t e r y  v o l t a g e s  w e r e  noted t o  be a t  31.0 vdc. 
E x t e r n a l  c a l i b r a t e  w a s  a c t u a t e d  a t  T -13 seconds.  NMSU pe r sonne l  
removed t h e  severance /cp tof f  f l i g h t  b a t t e r i e s  i n  o r d e r  t o  
i n s t a l l 1  f l i g h t  b a t t e r i e s  p r i o r  t o  t h e  5-hour check. I n s t r u -  
men ta t ion  w a s  no t  a l t e r e d  fo l lowing  t h e  v e r t i c a l  check. 
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Figure 13 - Flight 4.122 CG During Vertical Checkout 
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Figure 15 - Payload Undergoing Range Safety Checks 
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On 31 J u l y ,  t h e  T -5 hour checks were s u c c e s s f u l l y  con- 
duc ted .  B a t t e r y  v o l t a g e s  were noted t o  be 29.5 vdc; p r o p e l l a n t  
s h u t o f f  va lve  moni tors  w e r e  measured a t  1000 ohms; 5v r e g u l a t o r  
mon i to r ,  1.7-amp p a n e l  c u r r e n t ,  and seve rance  l i n e s  a l l  checked 
o u t  s a t i s f a c t o r i l y .  In s t rumen ta t ion  and t e l e m e t r y  were tu rned  
ON i n t e r n a l l y  a t  T-2 minutes .  A r o c k e t  m i s f i r e  occur red  and 
t e l e m e t r y  w a s  l e f t  on i n t e r n a l  power f o r  3 a d d i t i o n a l  minutes .  

A second launch  a t t empt  w a s  immediately made, b u t  t h e  
r o c k e t  a g a i n  f a i l e d  t o  i g n i t e .  B a t t e r y  t i m e  w a s  recorded as 
130 seconds.  F u r t h e r  launch a t t empt s  were t empora r i ly  c a n c e l l e d .  
The rocket w a s  disarmed and depres su r i zed  b e f o r e  pe r sonne l  
were allowed t o  e n t e r  t h e  tower complex t o  conduct  checks.  
The launch  c r e w  c e r t i f i e d  t h e  f i r i n g  l i n e s  as s a t i s f a c t o r y .  
Space General  Corp. pe r sonne l  t e s t e d  t h e  take-of f  s q u i b  ( f l a r e )  
and measured1 ohm. This  measurement w a s  s a t i s f a c t o r y .  Rocket 
f i r i n g  l i n e s  w e r e  checked next. Upon removing t h e  door of t h e  
f i r i n g  l i n e  d i s t r i b u t i o n  box, water  w a s  noted t o  run  ou t .  
Complete removal of t h e  door showed w e t  s and  about  2 i nches  
deep i n s i d e  t h e  box. A t  t h i s  t i m e ,  t h e  i n s t r u m e n t a t i o n  e n g i n e e r  
w a s  informed t h a t  t h e  tower had been s a n d b l a s t e d  t h e  p rev ious  
week. 

A complete c i r c u i t  check was made w i t h  t h e  s q u i b  o u t s i d e  
t h e  Aerobee, and t h e  s q u i b  f i r e d .  No p o s i t i v e  answer f o r  t h e  
n o - f i r e  c o n d i t i o n  has  been made, o t h e r  t h e n  t h e  l o w  r e s i s t a n c e  
s h o r t  p o s s i b i l i t y  r e s u l t i n g  from t h e  water-soaked sand i n  t h e  
f i r i n g  l i n e  d i s t r i b u t i o n  box. 

On 1 August, t h e  launch  was rescheduled  f o r  4 August, 
t h e n  la ter  t h a t  d a y ,  rescheduled f o r  7 August. A l l  f l i g h t  
bat ter ies  were removed and charged. Parachute  a c t u a t o r  box 
w a s  removed and i t s  ba t te r ies  in spec ted .  

On 6 August, t h e  severance  "g" t i m e r  w a s  checked. Checks 
showed t h e  "g" t i m e r  t imed o u t  a t  402, 399, and 403 seconds. 
A b r i e f  turn-on w a s  r e q u e s t e d  a t  1100. S a t i s f a c t o r y  o p e r a t i o n  
of a l l  s y s t e m s  w e r e  v e r i f i e d  a t  t h a t  t i m e .  

On 7 August,  t h e  i n s t r u m e n t a t i o n  and t e l e m e t r y  checks 
w e r e  conducted a t  T -10 hours .  B a t t e r y  v o l t a g e  w a s  measured 
a t  30.5 vdc. I n s t r u m e n t a t i o n  w a s  t u rned  ON f o r  10 minutes .  
A t  T -5 h o u r s ,  t h e  b a t t e r y  v o l t a g e  w a s  a g a i n  checked,  r ead ing  
30.5 vdc. In s t rumen ta t ion  w a s  t u r n e d  on f o r  7 minutes .  At 
T -6 minu tes ,  t h e  countdown was h e l d  due t o  unfavorable  weather 
c o n d i t i o n s .  The hold c o n d i t i o n  degenera ted  t o  a Standby 
c o n d i t i o n  a t  2116. A t  2200, the  va lve  s w i t c h  monitor  w a s  
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noted t o  measure 1000 ohms. Radar and weather problems 
n e c e s s i t a t e d  c a n c e l l a t i o n  of t h e  launch a t  2325. Launching 
of t h e  f l i g h t  w a s  rescheduled f o r  28 August 1964. 

On 28 August 1964, p re l imina ry  checks were conducted 
s a t i s f a c t o r i l y .  F l i g h t  4.122 CG was s u c c e s s f u l l y  launched 
without f u r t h e r  i n c i d e n t .  Severance was commanded a t  
250,000 f e e t  and t e l e m e t r y  s p l a s h  w a s  recorded a t  375.6 
seconds.  Ea r ly  severance  w a s  a r e s u l t  of v e h i c l e  underpe.r- 
formance. Neg l ig ib l e  t e l eme t ry  dropouts  were noted on the 
ground s t a t i o n  record ings .  

FLIGHT 4.123 CG 

Sounding Rocket In s t rumen ta t ion  Sect ion personnel  
a r r i v e d  at t h e  WSMR Paunch f a c i l i t y  012 15 October 1964 f o r  
build-up and checkout of the payload. During t h e  t i m e  
commencing wi th  t h e  a r r i v a l  of Sounding Rocket Ins t rumen ta t ion  
Sec t ion  personnel  a t  WSMR through t o  t h e  26th  of October,  
t h e  payload was checked out  ( s ee  F igu re  16) and mated t o  
t h e  s u s t a i n e r .  

The r f  ca r r ie r  ou tpu t  of the second t e l e m e t r y  t r a n s -  
m i t t e r  (248.6 m c / s )  w a s  noted t o  drop o u t  between 29 a n d  30 
vdc. A t  t h e s e  p o i n t s ,  t h e  r f  v o l t a g e  ou tpu t  of t h e  t r a n s -  
m i t t e r  dropped t o  approximately z e r o ,  Output of t h e  Yardney 
HR-1 DC S i l v e r c e l  b a t t e r i e s  are normally 28.5 t o  30.5 vdc 
fo l lowing  normal p re load  checks.  S i r x e  t h e  c r i t i c a l  dropout 
p o i n t  of t h e  Drusmit ter  and t h e  p l a t e a u  v o l t a g e  range of  
t h e  b a t t e r i e s  were d i r e c t l y  connected,  t h e  t r a n s m f t t e r  w a s  
yeplaced b y  a s p a m  u n i t .  T h e  new transmitter was checked 
ou t  by s e t t i n g  up a pr--crr,;Vd$i-- & e s t ,  us ing  the p r c - e n l g r c a y i s  
d a t a  obta ined  a t  GSFC. 

Sevepaace t i m e s  were ~ ~ c : . L c A + c ,  z th ; . -  ;,,yIoad weigh-  ia. 
The t imer s  were t h e n  m e e t .  A comrJ+% ~.h~~,cko: . t  v f  conr-ecting 
l i n e s  between t h e  launch tower and the blockhouse w a s  coq- 
ducted.  T h e s e  checks icc luded  c o n t i n u i t y ,  rnegger cki6ckC 
(high impedance a c r o s s  I k m s ) ,  and v o l t a g e  checks i? t b e  
tower.  Following these checks,  t h e  payload w a s  prepared  
f o r  pre-fl i gh t  checks Q h o r i z o n t a l  and v e r t i c a l ) .  A l t i t z r d e  
swi tch  performance f o r  p a r a c h u t e  a c t u a t i o n  w a s  en?-*ired by 
firing t h e  a c t u a t o r  i n  a B e l l  J a r ,  i n d i c a t i n g  p e r f o  
of t h e  components a t  the p r e s c r i b e d  a l t i t u d e .  A telt.frc”.> 
check was made t h r o u g h  ~ l r e  NASA mobile  te.lernetry t r a i l t r  , 
S t a t i o n  D ,  checking VCO handedges and d e v i a t i o n .  The helium 
p r e s s u r e  s w i t c h  w a s  checked p r i o r  to i n s t a l l i n g  t h e  r o c k e t  
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i n  t h e  tower. Helium p r e s s u r e  was noted t o  be approximate ly  
3000 p s i .  

H o r i z o n t a l  and v e r t i c a l  checks were conducted s u c c e s s f u l l y  
wi thou t  problems. F l i g h t  4.123 CG w a s  launched wi thou t  
i n c i d e n t  on 27 October  1964 a t  00582 (Greenwich Mean Time). 
Rocket and t e l e m e t r y  performance w a s  good, w i t h  393 seconds  
of t e l e m e t r y  r e c e i v e d .  Payload seve rance  occur red  a t  T + 393 
seconds ,  a t  a n  a l t i t u d e  of 250,000 f e e t ,  upon ground c o n t r o l ' s  
command. 

SUPPORTING GROUND STATIONS 

Ground s t a t i o n  s u p p o r t  f o r  bo th  ASE pay loads  w a s  p rovided  
by GSFC's Mobile Ground S t a t i o n  D ,  WSMR's Mobile Ground 
S t a t i o n  5-5, and NMSU's p o r t a b l e  ground s t a t i o n .  Table 3 
p r o v i d e s  a list of ground s t a t i o n  r e c o r d i n g  t r a c k  a s s ignmen t s ,  
as  o u t l i n e d  i n  t h e  f l i g h t  p l a n .  The WSMR ground s t a t i o n ,  
5-5, w a s  r eques t ed  t o  r e c o r d  d a t a  from t h e  h o r i z o n t a l ,  
v e r t i c a l ,  and f l i g h t  launching  on 1/2-inch magnet ic  t a p e  a t  
t h e  s t a n d a r d  I R I G  speed  of 60 i p s .  Real t i m e  pape r  r e c o r d s  
from t h e  magnetic o s c i l l o g r a p h s  were r e q u e s t e d  on 12-inch 
w i d e ,  permanent p r o c e s s  pape r .  Ground s t a t i o n  magnet ic  
o s c i l l o g r a p h s  were t o  be run  a t  6 . 4  i p s .  Galvanometer 
d e f l e c t i o n s  were t o  be se t  for maximum s i g n a l .  

Recording t a p e  d i s t r i b u t i o n  inc luded :  (1 )  o r i g i n a l  
t a p e s  and one pa lyback  r e c o r d  w a s  t o  be s e n t  t o  t h e  I n s t r u -  
men ta t ion  Engineer ,  (2) one r e a l  t i m e  pape r  r e c o r d  from 
each s t a t i o n  w a s  t o  be d e l i v e r e d  t o  t h e  P r o j e c t  S c i e n t i s t  
d i r e c t l y  a f t e r  launch ,  i.3) t h r e e  c o p i e s  of each  f requency  
from t h e  b e s t  r e c o r d i n g  s t a t i o n  and one copy of each  f requency  
from each  of t h e  o t h e r  r e c o r d i n g  s t a t i o n s  were t o  be  s e n t  t o  
ASE, and (4) one copy each  from t h e  b e s t  -€cord ing  s t a t i o n  
w a s  t o  be s e n t  t o  o t h e r  s e c t i o n s  of GSFC'a Sounding Rocket 
Branch. 

CONCLUSION 

Pre l imina ry  i n d i c a t i o n s  of t h e  f l i g h t  of Aerobee 4.122 CG 
were t h a t  good expe r imen ta l  d a t a  w e r e  c o l l e c t e d .  From a 
quick-look e v a l u a t i o n ,  p r e l i m i n a r y  i n d i c a t i o n s  of t h e  f l i g h t  
of Aerobee 4.123 CG i n d i c a t e d  t h a t  t h e  exper iment  W a c  a 
s u c c e s s .  A d d i t i o n a l  i n d i c a t i o n s  are  t h a t  t h e  pho to  d e t e c t o r ,  
which provided margina l  performance on F l i g h t  4.122 CG, 
o p e r a t e d  s a t i s f a c t o r i l y  d u r i n g  F l i g h t  4 .123 CG. 
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Table 3 .  

1 

2 

3 

4 

5 

6 

7 

Ground S t a t i o n  Track Assignments 

ASSIGNMENT NO. 1 

Voice countdown 

234.0 m c s  v ideo ,  main r c v r  

234.0 m c s  s i g n a l  s t r e n g t h ,  

Main r e c e i v e r  
234.0 m c s  v ideo ,  back-up 

receiver 
234.0 m c s  s i g n a l  s t r e n g t h ,  

Back-up r e c e i v e r  
100 kcs  r e f e r e n c e  s i g n a l  and 

WSMR Timing (B) 
17 kcs  Servo s i g n a l  and  WSMR 

t i m i n g  (E) 

ASSIGNMENT NO. 2 

Voice countdown 

248.6 m c s  v ideo ,  main r c v r  
248.6 m c s  s i g n a l  s t r e n g t h ,  

Main Receiver 
248.6 m c s  v ideo ,  back-up 

r e c e i v e r  
248.6 m c s  s i g n a l  s t r e n g t h ,  

Back-up r e c e i v e r  
100 kcs  r e f e r e n c e  s i g n a l  

and WSMR t iming  ( B )  

17 k c s  Servo s i g n a l  and 
WSMR t iming  (E)  
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I n  a l e t t e r  d a t e d  23 December 1964, American Sc ience  
and Engineer ing ,  I n c . ,  p rovided  a summary of t h e  performance 
of t h e  ASE exper imenta l  payloads .  Data, as  reduced by A S E ,  
i n d i c a t e d  t h a t  approximately 300 seconds of good d a t a  were 
ob ta ined  from F l i g h t  4.122 CG whi le  t h e  r o c k e t  w a s  above t h e  
atmosphere.  A s  a result-Cxf an  e l e c t r o n i c  ma l func t ion ,  t h e  
p h o t o e l e c t r i c  d e t e c t o r  d i d  n o t  y i e l d  any d a t a .  
because of h igh  v o l t a g e  breakdown, some g e i g e r  c o u n t e r  d a t a  
w a s  l o s t .  On t h e  whole ,  A S E  recovered  most of t h e  d a t a  
from F l i g h t  4.122 CG and t h e  bu lk  of t h e  expe r imen ta l  a i m s  
were accomplished. F l i g h t  4.123 CG scanned t h e  same r e g i o n  
of t h e  sky as  its p r e d e c e s s o r ,  b u t  w i t h  much h ighe r  a n g u l a r  
r e s o l u t i o n  and, s i n c e  no e l e c t r o n i c  or mechanical  ma l func t ions  
occur red ,  v i r t u a l l y  a l l  p o s s i b l e  d a t a  were recovered .  

S i m i l a r l y ,  

The ASE l e t t e r  a l s o  i n d i c a t e d  t h a t  t h e  s p i n  pe r iod  
i n c r e a s e d  wi th  t i m e  on F l i g h t  4.122 CG, but: decreased  
( i . e . ,  spun f a s t e r )  du r ing  t h e  f l i g h t  of 4.123 CG. 

ASE noted t h a t  one s e r i o u s  problem d i d  ar ise  on bo th  
f l i g h t s .  
i n t e r f e r e n c e  from t h e  t i m e  power w a s  t u r n e d  ON d u r i n g  t h e  
pre-launch countdown (approximate ly  T -5  minutes)  th rough 
t h e  launch;  however, no i n t e r f e r e n c e  w a s  observed d u r i n g  
t h e  pre-launch a c t i v i t i e s .  The d e t e c t o r  f a i l e d  d u r i n g  t h e  
f i rs t  f l i g h t ,  p r e v e n t i n g  A S E  from a s c e r t a i n i n g  t h e  cause  of 
faiiTure; however, on t h e  second f l i g h t  (4 .123 CG), t h e  
i n t e r f e r e n c e  d i sappea red  a f t e r  about  30 seconds  of f l i g h t  
and t h e  d e t e c t o r  y i e l d e d  good d a t a  f o r  t h e  remainder  of 
t h e  f l i g h t .  I t  appea r s ,  t h e r e f o r e ,  t h a t  some equipment 
( e . g . ,  r a d a r )  w a s  t r a n s m i t t i n g  d u r i n g  launch and w a s  no t  
t r a n s m i t t i n g  du r ing  pre- launch t es t s ,  and t h i s  caused t h e  
i n t e r f e r e n c e .  

One p h o t o e l e c t r i c  d e t e c t o r  encountered  e l e c t r o n i c  

A l e t t e r ,  p e r t a i n i n g  t o  t h e  i n t e r f e r e n c e  problem on 
t h e s e  payloads ,  w a s  s e n t  t o  WSMR from Sounding Rocket 
In s t rumen ta t ion  S e c t i o n ,  on 12  January  1965. The l e t t e r  
i n d i c a t e d  t h e  u n d e s i r a b i l i t y  of f i r s t  t u r n i n g  on t h e  
FPS-16 t r a c k i n g  r a d a r  a t  -5 minu tes  i n  t h e  launch countdown 
without  p r i o r  checking f o r  p o s s i b l e  r a d a r  i n t e r f e r e n c e  w i t h  
t h e  a i r b o r n e  experiment d u r i n g  t h e  v e r t i c a l  t e s t .  Sounding 
Rocket I n s t r u m e n t a t i o n  S e c t i o n  r e q u e s t e d  t h a t  Range p e r s o n n e l  
conduct a r a d a r  i l l u m i n a t i o n  check d u r i n g  t h e  v e r t i c a l  
t es t s  f o r  a l l  f u t u r e  NASA sounding  r o c k e t s .  ,The S e c t i o n  a l sc  
i n d i c a t e d  t h a t  f u r t h e r  checks 01- modif ied  r a d a r  o p e r a t i o n  
d u r i n g  launch may be r e q u e s t e d  as a r e s u l t  of i n t e r f e r e n c e  
du r ing  t h e  v e r t i c a l  checks .  
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APPENDIX A 

PERFORMANCE TRANSDUCER RESPONSE CURVES 

This  appendix contains  c a l i b r a t i o n  response curves for 
the  Giannini accelerometers and pressure transducers flown 
on both Aerobee payloads. These curves were generated 
from manufacturer supplied data. 
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APPENDIX B 

COUNTDOYYN PROCEDURE CHECKSHEETS 

This appendix contains the checksheets used i n  the 
in tegrat ion ,  horizontal  and v e r t i c a l  checkouts. 
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TI  ME FUNCTION 
X -30 min P r e l i m i n a r y  System T e s t :  Telemetry on 

E x t e r n a l  Power 

- 15 min A l l  p l u g s  and components plugged i n  and checked. 

-10 min Ground S t a t i o n  Ready 
- 5 min I n s t r u m e n t a t i o n  and Telemetry on E x t e r n a l  Power 

-4 min Valve and Phe Monitor Check 

"g" Switch Check 

"g" Timer Check 
Booster Switch ON 

Range S a f e t y  Command Rece iver  Ready -3 min 

-2 min I n s t r u m e n t a t i o n  and Telemetry on I n t e r n a l  Power 
B a t t e r y  Check 

E x t e r n a l  Power OFF 

-30 sec Telemetry Records on l"/sec 
-15 sec 

0 

+3 sec 
+20 sec 
+30 sec 
+35 sec 
-1-40 sec 
+65 sec 
+76 sec 
+99 sec 
+170 sec 
+200 sec 
+230 sec 
+260 sec 
+290 sec 
+320 sec 

Telemetry Recorders on lO"/sec 

Calibrate E x t e r n a l  
Pullaway Out 

"g" T i m e r  Tripped (Hor i zon ta l  Only) 
''g" Switch Tripped (Hor i zon ta l  Only) 

Grav i ty  Switch Tripped 
Booster Switch OFF 

Valve S imula tor  Switch Closed 
Command Cutoff (R-420A) Ligh t  ON 

Depress T a i l  Switch L igh t  OFF 

Comqand Severance (No L i g h t s )  
Command Severance L igh t  ON 

Ogive Doors OFF 

Ins t rumen ta t ion  Doors Open 
F i l t e r  Squibs;  A c t i v a t e  P.E. and Magnetometer 

A c t i v a t e  10" G O T .  
A c t i v a t e  20" G.T.  

A c t i v a t e  30" G.T. 

A c t i v a t e  40' G.T .  

A c t i v a t e  Sodium S c i n t i l l a t o r  

- 0 . 8  



TIME FUNCTION - 
X +350 sec A c t i v a t e  An th rac ine  S c i n t i l l a t o r  

+380 sec A c t i v a t e  Aspect  #1 

+395 sec A c t i v a t e  Aspect  #2 

+410 sec Severance ("g" t i m e r )  l i g h t  ON 

+415 sec Pul laways IN 
R e s e t  'tg" s w i t c h  
Reset "g" T i m e r s  
Recorders  C a l i b r a t e  and OFF 
Power t o  E x t e r n a l  

Power OFF 

Record B a t t e r y  T ime  
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